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1. A TALE OF TWO CITIES 
Two momentous events were unfolding in the early 1940s. Although neighboring in time, they were 
spatially and conceptually far apart. 
In Nancy, France, a group of mathematicians setout to do the subject right--their aim was to 
clarify, purify and unify mathematics. The group styled itself Bourbaki. Bourbaki soon jumped the 
Atlantic and exerted a powerful influence on American mathematics for three decades. Established 
mathematics became dangerously imbalanced ue to overstressing of abstract formalism, and 
(finally) economically precarious because of its high-handed treatment ofthe users of mathematics. 
In Ames, Iowa, a professor of mathematics and physics, along with a graduate student set out 
to construct a physical device. They needed it to solve a problem that involved the polarizability 
of a helium atom in an electric field. The model for the problem was a wave equation, and the 
attempt o solve it numerically led to 29 linear equations in 29 unknowns. The professor was 
J. V. Atanasoff, and the student was Clifford Berry. 
A few years earlier, in 1938, four basic concepts for a computing device had crystallized in 
Atanasoff's mind. He envisaged a electronic, binary machine that used logic systems (not 
enumeration) for processing, and automatically refreshed memory (capacitors). In 1942, the 
desk-size Atanasoff-Berry computer, or ABC (as it came to be called), was completed. The four 
ABC concepts urfaced in the Mauchly and Eckert mammoth marvel of engineering, the ENIAC. 
The ENIAC led the way to a flood of large, powerful, stored-program achines. In 1964, the 
mammoths culminated in the IBM System 360, which became an industry standard. 
2. AFTERMATH 
Business and engineering soon recognized the potential of the computer, but mathematics 
remained on the sidelines. It was as indifferent to computing as it had been to statistics. It is a source 
of wonder that American mathematicians exhibited such a strong predilection for the syntactical 
purity of Bourbaki, but largely ignored Atanasoff's computational engine. 
3. THE MICROCOMPUTER 
Even had mathematicians felt a sudden urge to join the computer revolution, it would have 
been no easy task. The large computers, or mainframes were soon ensconced in a coterie of 
administrators and technicians, and the situation became similar to any other centralized 
bureaucracy. But the mainframe mentality was in for a shock. 
In 1974, MITS, a small company in Albuquerque, New Mexico, produced the Altair micro- 
computer kit. This $500 kit was based on the tiny INTEL 8080 eight-bit chip and was armed with 
Gates and Allen's BASIC. Over 600 Altairs were sold, mostly to hobbyists. In 1975, Jobs and 
Wozniak built the Apple I computer, based on the faster MOS 6502 chip. These modest beginnings 
led to the current wave of micro, or personal computers. Now mathematics had a second 
chance--the mainframes could be by-passed. Microcomputer sales soared, reaching 10 million in 
1984. In 1986, Toshiba and Zenith sold lap-top computers weighing about 5 kg. These mighty 
midgets have fold-up screens that display 25 lines of 80 characters each, over 0.64 million bytes 
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of memory, and twin drives whose shirt pocket-size disks have a total of 1.5 million bytes of storage. 
Neither the inventive genius of Charles Babbage nor the prescient mind of Ada Lovelace could 
have imagined such a device--and for about one-third the price of a moderate 1986 automobile! 
The microcomputer has emerged as a significant force. It will turn millions of young users into 
experimental mathematicians, with or without the benefits of our formal teaching. In the first 2 
years of a national contest in applied mathematics, 12 of the 14 winners used computers. Still, 
mathematics departments lag in its use. The big users are in business, computer science and 
engineering. Pythagoras, Archimedes, Euler and Gauss would surely have been delighted with the 
magic box. One can safely guess that almost any generation of pre-Bourbaki mathematicians would 
have jumped at the chance to have such finger-tip computational power, speedy and flexible 
graphing, and error-free symbolic transformation. There is another aspect of small computers that 
might be the most important of all--it allows students (and professionals) to privately carry out 
mathematical experimenting that could lead to an augmenting of discovery and intuitive talents. 
4. CONCLUSION 
The computer is here to stay. Its role can only get larger as we shift from an industrial society 
to a high technology and information society. Just as it has been stated that war is too important 
to be left to generals, society might decide that the mathematical sciences are too important to be 
left to mathematicians. Soeven if the computer holds no intrinsic attraction for much of the current 
generation of mathematicians, survival--and the interest in our student' welfare--suggest that we 
accommodate he electronic wizard. 
The prefix "micro" is likely to become redundant within a few years. With the inevitable advent 
of megabyte memories and practically unlimited (optical) disk storage, mainframes will shrink, 
vanish, or evolve into supercomputers. But mainframe or micro available software lags the 
development of software. 
It is unrealistic to expect professionals, much less students, to provide all the software that can 
elicit the various potentials of the microcomputer hardware. Who, then will develop educational 
software? The answer is: those who have the creativity and initiative to match their knowledge of 
mathematics with the available machinery. These are the pioneers of the new kind of mathematics. 
They come from large schools and small, from research institutions and teaching institutions, from 
pure and applied backgrounds--they are the authors of this volume. 
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